Introduction
G DP is the most widely used measure of national income but it has oft en been criticised for being a poor indicator of a society's well-being despite it not being designed for this purpose.
1 this is because it does not measure some activities inside the production boundary 2 well, and that it excludes some welfare determinants outside the production boundary (see Allin (2007) for a discussion of these criticisms). Th e Commission on the Measurement of Economic Performance and Social Progress (CMEPSP) noted that 'it (GDP) has oft en been treated as if it were a measure of economic well-being. Confl ating the two (GDP and economic wellbeing) can lead to misleading indications about how well-off people are. ' (CMEPSP, 2009: 13) .
Th ese perceived limitations have prompted widespread interest in developing alternative measures which better measure society's wellbeing. Four main approaches have emerged: ■ Corrected GDP, which involves adding and subtracting terms that have the same structure as GDP (monetary aggregates) computed as quantities valued at market prices (or imputed where market prices are not available) ■ Gross National Happiness, which attempts to defi ne quality of life in more holistic and psychological terms than GDP (Brooks, 2008) ■ Th e Capabilities Approach, which provides a framework developing indicators of well-being. (Sen, 1979 (Sen, , 1985 (Sen, and 1999 ; and ■ Synthetic indicators, which are typically constructed as weighted averages of summary measures of social performance in various domains, for example Index of Sustainable Economic Welfare (Jackson et al, 1997) .
Th is article concentrates on the fi rst of these approaches. It builds on CMEPSP's (2009:13) conclusion that material living standards are one of eight dimensions of well-being 3 and that these are 'more closely associated with measures of net national income, real household income and consumption (than GDP)' . Th is article will be complemented by another article (Th omas, 2010 ) that outlines ONS's plans for work on measuring societal wellbeing in all its dimensions.
Th e structure of the article is as follows: the next section examines GDP and three alternative measures of national income, adjusting for the consumption of fi xed capital and net factor income from abroad. Th e following section explores disposable income and consumption as indicators of material wellbeing. Both sections highlight the insights which the measures off er into material well-being. Th e last two sections examine other limitations of national income as a measure of welfare and draw conclusions.
Four measures of national income
Four main measures of national income are considered. Th e framework for calculating them is outlined in Box 1. Th e values diff er Office for National Statistics across OECD countries and may provide diff erent insights into well-being.
Gross Domestic Product
Calculated to internationally agreed standards, GDP is an aggregate measure of production of goods and services in an economy. Figure 1 shows GDP per head for OECD countries in 2008. Th e UK is ranked 14 th amongst OECD countries, with GDP per head of $35,600 roughly 40 per cent of top ranked Luxembourg and broadly the same as Germany and France.
Volume income measures (frequently referred to as 'real' measures) are preferable to nominal measures as they show changes in quantities alone rather than changes in quantities and prices shown in nominal measures. Similarly, per head measures (those divided by population) are better indicators of material well-being than aggregate measures. To allow international
Box 1

Frameworks for measuring national income
Gross Domestic Product (GDP)
Calculated to internationally agreed standards, GDP is an aggregate measure of production equal to: ■ the sum of the gross values added of all resident institutional units engaged in production (plus any taxes, and minus any subsidies, on products not included in the value of their outputs) ■ the sum of the fi nal uses of goods and services (all uses except intermediate consumption) measured in purchasers' prices, less the value of imports of goods and services; or ■ the sum of primary incomes distributed by resident producer units
Net Domestic Product (NDP)
Gross Domestic Product less Consumption of fi xed capital equals Net Domestic Product
Gross National Income (GNI)
Gross Domestic Product (GDP) less net taxes on production and imports less compensation of employees and property income payable to the rest of the world plus the corresponding items receivable from the rest of the world equals Gross National Income
Net National Income (NNI)
Gross Domestic Product less Consumption of fi xed capital plus Net factor income from abroad (NFIA) equals Net National Income comparisons, fi gures for individual countries have to be converted into a common currency, typically US dollars, using an appropriate exchange rate. Because market exchange rates do not properly adjust for the diff erence in price levels between two countries and therefore do not provide a true comparison of the volume of goods and services produced per head, statisticians and economists use Purchasing Power Parities (PPPs). Th ese are the rates of currency conversion that equalise the purchasing power of diff erent currencies by eliminating the diff erences in price levels between countries 4 . Figure 2 shows the evolution of volume GDP per head for the UK, Germany, France, Luxembourg, the USA, Ireland and Japan since 1970
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. Over the period, the rankings of most countries changed little, with growth in France, the USA, Germany, the UK and Japan averaging around two per cent. However, that of Luxembourg accelerated from around 1982, and Ireland's from 1994, giving them an overall rate of nearly three per cent and four per cent per annum respectively. Despite the upward trend depicted in the fi gure, work by Easterlin (1995) and others suggests that this has not been associated with any increase in subjective well-being measures.
Accounting for consumption of fi xed capital -Net Domestic Product (NDP) One limitation of GDP as a measure of well-being is that no deduction has been made for the 'wear and tear' of machinery, buildings and other capital products used in the production process -referred to in National Accounts as consumption of fi xed capital 6 . In general, the more resources that are devoted to replenishing a nation's capital stock, the fewer resources are available for consumption in the short-run. Subtracting the consumption of fi xed capital from GDP gives NDP, which may be a superior measure of material well-being as it more accurately describes the new wealth created during the period. . Th e diffi culties associated with internationally comparable and timely estimation of annual consumption of fi xed capital fi gures is the main reason for the continued use of gross fi gures.
Accounting for international income fl ows -Gross National Income (GNI) Th e 'Domestic' in GDP indicates that activity is measured within the economic territory of the country concerned. GNI, formerly known as Gross National Product, refl ects cross-border ownership of economic assets of nationals of the particular country. In particular, adding to GDP the income received from abroad by one country's resident units 9 and deducting the income created by production in the country but transferred to units residing abroad gives GNI. Th e net of income received from abroad and income transferred to units residing abroad is called net factor income from abroad (NFIA).
GNI is a theoretically better measure of a society's welfare than GDP since it not only indicates production in the economy, but also how much of that production, in addition to resources owned by nationals of 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 France Germany Ireland UK USA Luxembourg a country abroad, is available to nationals of that country. However, it is diffi cult to measure remittance fl ows between countries, especially where they are undertaken outside of the formal fi nancial system. Ranking OECD countries using 2008 GNI per head (Figure 4 ) produces a similar order as produced using NDP per head: Luxembourg is ranked fi rst, the UK 11 th , and Chile is ranked last. Although the relative ranking of the UK amongst OECD does not change, the divergence between the UK and Luxembourg does fall, refl ecting the large net outfl ow of NFIA from Luxembourg.
For most countries, NFIA is a small proportion of GDP but for Ireland and Iceland, net outfl ow is around 15 per cent of GDP, and nearly a quarter of Luxembourg's. One of the reasons why NFIA is relatively high for Luxembourg is because of the earnings of workers who work in Luxembourg but live in neighbouring countries. Th e workers' earnings must be subtracted from Luxembourg's GDP to obtain its GNI. In the case of Ireland, substantial investment from foreign companies has increased the amount of output produced and hence GDP, but the profi ts from those companies are largely sent back to their home countries, reducing the income available to Irish residents. Irish remittances from abroad have also fallen with the decline in emigration. For the UK, GNI is around two per cent higher than GDP due to net infl ow of NFIA. Th is indicates more income available for UK residents than is produced in the country.
Th e infl uence of NFIA can further be understood by analysing it over time in six countries as illustrated in Figure 5 . Th e fi gure highlights that the ratio has been relatively stable for France, Germany, the UK and the US but has changed markedly for Luxembourg and Ireland. Up until 1979, Ireland was a net recipient of factor income from abroad but since then it has increasingly been sending some of its GDP to the rest of the world in the form of net factor income, just like Luxembourg. Th is highlights that although foreign direct investment can raise a country's GDP and GNI, this does not consistently translate into additional income for the residents of that country.
Accounting for international income fl ows and consumption of fi xed capital -Net National Income (NNI) Th e combined adjustment for the consumption of fi xed capital and net factor income from abroad in GDP produces NNI. Th is shows the net value of income obtained from resources owned by nationals of a country and thus, in theory, is a better indicator of material well-being than both GDP and GNI. Figure 6 shows NNI for OECD countries in 2008. Th e fi gure illustrates that using NNI as a measure of society's material wellbeing further narrows the gap between the UK and Luxembourg. In fact, the gap between Luxembourg and other countries in general declines as the national income measures change from GDP to NNI because of Luxembourg's net outfl ow of factor income. Th e UK is ranked 7 th in this comparison (from 11 th when comparing GNI, and 14 th when comparing GDP). Th e ratio of NNI to GDP shows that just under two-thirds of Luxembourg's GDP represents new wealth for its residents. In contrast, this fi gure is 91 per cent for the UK.
Income and consumption indicators
A common limitation of the aggregates above as measures of well-being is that they are all measures of national income. CMEPSP (2009: 13) argues that, 'while it is informative to track the performance of economies as a whole, trends in citizens' USA  NLD  CAN  SWE  UK  CHE  IRL  AUT  AUS  DNK  DEU  FIN  BEL  FRA  JPN  ISL  ITA  ESP  GRC  KOR  ISR  SVN  NZL  CZE  PRT  SVK  EST  HUN  POL  MEX Box 2
Measuring household income and consumption in National Accounts
In National Accounts, the three main measures of household income and consumption are: 
Household fi nal consumption expenditure
It consists of the expenditure, including imputed expenditure, incurred by resident households on individual consumption goods and services, including those sold at prices that are not economically signifi cant.
Household actual consumption expenditure
The value of the consumption goods and services acquired by households, whether by purchase in general, or by transfer from government units or NPISH's, and used by them for the satisfaction of their needs and wants; it is derived from their fi nal consumption expenditure by adding the value of social transfers in kind receivable.
material living standards are better followed through measures of household income and consumption' .
Households have the choice of improving current welfare by allocating more resources to consumption, or improving future welfare by increasing savings and wealth accumulation. Th ese welfare decisions are not refl ected in GDP per head analysis. Th is section analyses the implications of disposable income and consumption expenditure on well-being. Box 2 outlines the three main measures of household income and consumption in National Accounts.
Household disposable income
Total household income is the sum of the earnings of the employed and self-employed, property income, interest and dividends, gross operating surplus, pensions, social security benefi ts (other than pensions), miscellaneous transfers and insurance claims received 10 . Subtracting payments of income tax and other taxes, social contributions, property income expenditures, other current transfers and insurance premiums paid from total household income gives Household Disposable Income. Th is provides a measure of both the present and future consumption possibilities available to households. . Th e fi gure shows that using household adjusted disposable income as a measure of societal wellbeing places the UK third amongst this sample of 21 countries, only slightly behind Norway which is top of the rankings.
Supposing that higher disposable income increases consumption possibilities, and that higher consumption indicates higher welfare, then Norway had the highest welfare, followed by Austria and the UK. However, people receive satisfaction from consumption of goods and services, not income. Disposable income is not all spent on consumption, and as income increases a declining proportion is allocated to consumption. Income can also be saved, adding to wealth, and representing potential consumption postponed to the future. Given diff erences in saving rates and wealth across countries, consumption diff ers too, hence disposable income analysis may not fully indicate the material well-being of a country (see section on income versus wealth). For further analysis of disposable income, savings and consumption in the UK, refer to Davies, Fender and Williams (2010) . Th e following section analyses household consumption expenditure as a measure of wellbeing.
Household fi nal consumption expenditure Household fi nal consumption expenditure consists of the expenditure (including imputed expenditure) incurred by resident households on individual consumption of goods and services, including those sold at non-market prices. Th is covers all purchases made by consumers: food, clothing, housing services (rents), energy, durable goods (notably cars), spending on health, on leisure and on miscellaneous services. Consumption expenditure does not, however, include households' purchases of dwellings, which are counted as household gross fi xed capital formation (GFCF). Th e 'consumption' variable is in contrast to 'GFCF' , with consumption intended to designate purchases that are consumed (in the sense of 'used up' or 'destroyed') during the period, while GFCF refers to purchases intended to be used for future production. Figure 8 shows household fi nal consumption expenditure (including NPISH) per head in OECD countries in 2008. By this measure, the USA has the highest household fi nal consumption expenditure per capita amongst OECD countries, spending around 50 per cent more per annum than the UK. However, the UK has the 4 th highest fi nal consumption expenditure, refl ecting the relatively low rate of saving amongst households. But this may indicate lower resources for expenditure in the future. Figure 8 also shows that Greece and the USA had the highest allocation of GDP to consumption, whilst the UK ranked fi ft h. Th e lowest ratios were for Norway and Luxembourg. Th us, while Luxembourg had the highest GDP per head, it devoted the lowest share of its GDP to consumption activities.
Household actual fi nal consumption expenditure
Actual fi nal consumption expenditure of households is the value of the goods and services acquired by households, whether by purchase in general or transfer from government units or NPISHs, which is used in order to satisfy needs and wants. It is derived from adding the value of social transfers in kind receivable to household fi nal consumption expenditure. Figure 9 shows household actual fi nal consumption expenditure in the OECD in 2008. Th e UK remains 4 th under this measure but the gap when compared to the USA narrows to only 25 per cent, indicating the greater infl uence of the state upon household budgets in the UK. Th e balance between current and future consumption as indicated by saving as a proportion of income may help to indicate the sustainability of current consumption expenditure and provides additional insight regarding expenditure and well-being.
Some countries have larger government spending than others, and this spending contributes to household consumption expenditure to varying degrees. Th e diff erence between Figures 8 and 9 represents government consumption expenditure. Th e growth in fi nal consumption expenditure in France and Germany between 1970 and 1982 was driven by growth in government consumption expenditure which averaged 13.3 per cent for France and 12.1 per cent for Germany. Government consumption expenditure for the UK and the USA grew by an average of 10.7 per cent and above 9 per cent respectively. Between 1983 and 2008, average government consumption growth in all four countries was not very diff erent, ranging from 4 per cent for Germany to about 6 per cent for the UK. Since the government contribution to household consumption (for example through the provision of health and education services and social transfers) has implications for the welfare of society, the following section examines actual household consumption expenditure, which is household fi nal expenditure plus government expenditure on households.
Other limitations of national income as a measure of welfare
Th ere are a number of limitations of national income as a measure of welfare that aff ect all of the above measures. Th ese limitations will be considered in turn.
Quality changes
Typically, the quality of goods and services produced in the economy improves over time, and yet such quality improvements are not fully captured in national income. It may be argued that quality improvements are captured in the price, but this does not apply to all goods. An example is ICT hardware whose quality has improved greatly over time but the price of hardware has been declining due to competition and technological advances. Hedonic methods are used to capture some of these quality changes but they are not applied to all goods 12 . Quality improvements enhance the quality of life, but such enhancement is missed in measured national income. Furthermore, product quality diff ers between nations in ways that are not captured by merely comparing national income statistics.
Non-market output
As noted in the introduction, national income is the total market value of production in a country's economy during a year. But there are several productive activities that contribute to a society's welfare that do not have an explicit market value. First is the measurement of government output, which is inside the production boundary but where there are valuation issues; the second is household production which is outside the production boundary.
Government output
Because there is oft en no market for the goods and services that government produces, government output has traditionally been valued at cost rather than at market prices. In the UK, government expenditure accounts for nearly 17 per cent of GDP (Pont, 2008) . Other OECD countries have begun to adopt direct measures in measuring government output.
Household production Whilst quality changes and government output may be measured imperfectly in the National Accounts, non-market production in the household (for example, meal preparation, cleaning, laundry, and child care) are not included at all. Th erefore, when these activities are, because of greater labour force participation, shift ed to the market -as restaurant meals and semi-prepared meals, cleaning and laundry services, and day care -the change in the value of production is overstated due to the decline in non-market (household) production 14 . Another missing component of well-being is the valuation of leisure time. 'Full' income (consisting of household income, household production, and leisure) more accurately indicates societal well-being.
Defensive expenditures
A common criticism of GDP is the idea of 'defensive' or 'regrettable' expenditures. Th is is the idea that military spending or expenditures on repairing the damage caused by a fl ood does not improve society's well-being. Th e concept of defensive expenditures is vague as it is not clear what should be counted as a defensive expenditure. For example, expenditure on food and drink is, in part, a defence against hunger and thirst.
Income versus wealth
Th e income measures discussed above are all fl ow concepts (measured per period). Also important for well-being are stock concepts including net wealth (consisting of physical, fi nancial, property and private pension wealth), as well as environmental resources, human capital and social capital that are not measured in the main National Accounts. Daffi n (2009) analyses the UK's wealth composition and distribution in detail. Generally, wealth, like income, is unequally distributed within and between countries, and such inequality is passed down through generations. Since wealth indicates the possible long term material well-being of households, lower current wealth stock may be indicative of lower long-term material well-being. Th e valuation of stocks of natural resources, as featured in Recommendation 2 of the CMEPSP Report (2009), is being addressed at United Nations level. Th e United Nations Statistical Commission is working towards elevating the 'Handbook of National Accounting: Integrated Environmental and Economic Accounting' (SEEA) to an international statistical standard to sit alongside the System of National Accounts. Th e revised SEEA will be the statistical standard for environmentaleconomic accounting. It will provide an internationally agreed set of concepts and defi nitions, including the accounting rules for physical and monetary asset accounts including: sub-soil assets, water, forest, aquatic and land. Th e fi rst volume is currently being edited, and the proposed contents are readily available. ONS has already done some work on the valuation of oil and gas reserves.
Inequality and distributional issues
Societal well-being also contains an implication of social justice and is thus concerned with the distributional issues that society faces. However, per head income analysis (an average measure) can be a misleading image of the representative resident's well-being if the distribution of income is very unequal. Th is is oft en the case. As such, the analysis of well-being may best be undertaken at consumption unit level (usually the household, adjusted for size and composition) so as to incorporate economies of scale advantages that are assumed away in per head analysis. Emphasis of consumption over income allows for a more disaggregated analysis by grouping households according to specifi c characteristics in combination with median analysis. Consumption unit analysis reduces the average income required to maintain a given standard of living. Although household income can be adjusted for size (called 'equivalising'), there is no consensus on the nature and structure of intrahousehold resource receipt and distribution, and how this changes with size. Further, even though 'equivalised' income refl ects the sharing of consumption goods, it 'does not allow broader assessment of the consequences of living with others' (Boarini et al, 2006: 21) . One suggestion is to use median rather than mean analysis, but deriving the median in a National Accounts context is challenging given the complex derivation of National Accounts indicators.
Th e income approach to measuring GDP, alternatively known as Gross Domestic Income, allows for the analysis of distributional issues by examining the shares of wages, rents and profi ts in Net Domestic Income (that is, Gross Domestic Income less Consumption of Fixed Capital). Th e analysis can be carried out by decile or by quintile (Atkinson and Voitchovsky, 2008) , and gives insights not discernible from GDP per head. Th e CMEPSP Report (2009) shows that the evolution of wage shares diff ers between low and top earners. Th e report notes that the wage share for the UK rose by one and half per cent between 1954 and 1964, but the share of the bottom half declined by two per cent. Th e overall wage share in 2006 was the same as in 1954, but the share for the bottom half was four per cent lower. have important implications on wellbeing which cannot be inferred from headline GDP fi gures. Growth in the annual average income indicates growth in resource endowments, which may be associated with improving standards of living; the reverse is also true.
Well-being is multi-dimensional
Wellbeing is a multi-dimensional concept and it may be challenging to represent this in a single indicator if indeed there is a need for this. Well-being includes good health and longevity, freedom to access and acquire educational training, quality of social relations, economic security and freedom from poverty, good environment, and personal safety, among other qualities. Exploring this aspect of societal well-being leads into the other approaches listed above. Th ese are being explored further, and will be reported on in a forthcoming article (Th omas, 2010).
Conclusions
Th is article has presented diff erent measures of income and consumption. Bearing in mind the caveats about the international comparability of measures and the inability of national income to fully capture material well-being, it has shown that using diff erent National Accounts indicators to represent countries' material well-being may produce rankings that are dependent on the indicator used. If GDP per head is used, the UK would be ranked 14 th among OECD countries. Its GDP per head would be nearly 40 per cent that of Luxembourg. Using NDP per head, the UK would, as with GNI per head, be ranked 11 th among OECD countries, higher than Iceland, Denmark and Finland that rank higher using GDP per head. Using NNI per head, the UK would be ranked 7 th among OECD countries and this would be close to seventy per cent that of Luxembourg. Th e UK would be ranked 3 rd if a sample of OECD countries were ranked on the basis of disposable household income per head. Using household fi nal consumption expenditure (including NPISH) per head, the UK would be ranked 4 th , slightly over two-thirds that of the USA with the highest. Finally, using household actual fi nal consumption expenditure per head to rank OECD countries, the UK would be ranked 4 th again, but with consumption that is about eighty per cent that of the USA with the highest.
Th e diff erent rankings for OECD countries resulting from, among other things, their levels of consumption of fi xed capital, net foreign income from abroad, and tax and saving policies, means that their materials well-being cannot be represented by any one headline National income measure. Given the other weaknesses of national income that have been discussed, it emerges that it is necessary to give prominence to some National Accounts indicators other than GDP when considering material wellbeing. Such prominence will likely help reduce the emphasis on GDP as a measure of society's material well-being. Yet still, more work is necessary to produce plausible and generally acceptable measures of societal wellbeing, recognising that overall wellbeing is a multi-dimensional concept. 2. Th e production boundary delimits what activities are to be included or excluded from the measure of economic production. 3. Th e other dimensions are Health; Education; Personal activities including work; Political voice and governance; Social connections and relationships; Environment (present and future conditions); and Insecurity of an economic as well as a physical nature. 4. Further details can be found in the Eurostat-OECD Methodological manual on purchasing power parities. 5. Th e base year for prices is 2000. 6. Technically, consumption of fi xed capital is the 'decline in the current value of the assets used by producers during an accounting period, as a result of physical deterioration, normal obsolescence and accidental damage' (ONS, 1998) . Th is diff ers from the concept of depreciation as recorded in business accounts or as allowed for taxation purposes as it is calculated on a current cost rather than historic cost basis. 7. In the UK, annual estimates of the consumption of fi xed capital are obtained using the perpetual inventory model (PIM). For structures and buildings, the straight line method is used whilst for plant and machinery the proportion of the value of the asset (at the beginning of each year) method is used. 8. Th is is included in the estimation of the value added of government, and thus in GDP. Th e result is to raise 'statistically' the level of United States GDP by around 0.6 per cent. Th is diff erence should disappear since the new SNA has adopted the method applied in the United States. 9. Resident unit refers to individuals, households and institutions that have a centre of economic interest in the economic territory of a country. 10. Some OECD countries (including the UK) also include the income of non-profi t institutions serving households (NPISHs). Th e justifi cation for this treatment is that because these institutions are largely fi nanced by households and because their purpose is to serve households, their accounts can be assimilated to those of households. Moreover, the NPISHs constitute a small sector, and their inclusion in the household account makes little diff erence to the fi nal result. In practice, this means that international comparisons will have to compare 'households plus NPISHs' rather than the household sector alone. 11. Th e data are from the OECD website.
2007 data are used because they are available for more countries than 2008 data. 12. Th e hedonic method is a regression technique used to estimate the prices of qualities or attributes of goods and services that are not observable in the market. It is based on the idea that the prices of diff erent goods and services on sale on the market are functions of certain measurable characteristics such as size, weight, power, speed, etc and so regression methods can be used to estimate by how much the price varies in relation to each of the characteristics. 13. Calculation based on data from the UK's Blue Book of National Accounts, 2009. 14. In early editions of his best-selling textbook, Economics, the late Paul Samuelson gave his favourite example of this pitfall in GDP accounting. Samuelson pointed out that if a man married his maid (and stopped paying her), then, all else equal, GDP would fall.
